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(54) Air Sterilizing and doodorlzing 
device 

(57) An air deodorizing and sterilizing 
device (1 ) which is compact and safe to 
use comprises a plurality of catalyst 
members (12) each having Ihroughholes 
(7) and disposed with gaps between each 
other, a cover (20) for tightly sealing the 
periphery of the gaps between each of the 
opposing surfaces of the adjacent catalyst 
members ar)d electrodes (14, 15) 
disposed on the opposing surfaces of the 
catalyst members for applying a high 
voltage. 

In a further modified device the 
catalyst members are made of material 
having etectroconductivity substantially 
Identical with that of the electrodes, so that 
a corona discharge is produced In the 
througholes of the catalyst members as 
well as between the electrodes. The 
deodorizing and sterilizing functions can 
be maintained for a long period of time. 



FIG. I 




F/G.2 



13 




//////% 





19 y20 



////////^ 



12 



'///////// 




8 




T( ME(MiN.) 



in 



CM 



1^ o 



o 




o 



o 

q: 

o 



or 




00 




CM 



\ 
\ 



\ 
\ 



\ 



IT) 



- 1 - 



.J„^,r■,r„r■. nun PEODCTTTIIC DEVICE 



th. present inv.r..lca concerns a sterilizing and 
decdorlzm device for re»cvln. odors, for example In a 
.erruerator. etc. or In a roo« and. at tHe 

,terlll.in= .acterla suspending In atmospharlc air. More . 
,..t.c.l..x,. It relates to a device Tor .eneratln. ozone „ 
tn. application or a nl.. volta.e. reacting generated 
o„„, with ...elly components causing odors, to conduct 
.aodorlzatlon and aterlllzatlon and. rurtner. Hlllln. 

.y a catalyst and decomposing excess ozone ty tn. 
catalyst so tnat generated ozon. Is no. leaded to tn. 

outside. . 
. <„„ventlonal sterilizing and deodorizing device 50 

.«n constituted as shown In Flg.lO. In Pig. 10. tn,r. are 

Tn a casing 51. a .lower 5a. ozone generating electrode, 

3 ,,=.pll.d with high voltage rrom a high voltage power 

olrce 55. and a catalyst 56 having a plurality or through 

holes 57 in a honeycomb-UR. shape. The catalyst Is made 

entirely sintering material having deodorizing and ozone 

..composing catalytic activity or disposing a cataly. on 

ILlng and deodorizing device 50. a high voltage Is applied 
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between the electrodes 53 and 5'^ from the high voltage 
power source 55 to induce corona discharge and generate 
ozone. Then, smelly components in air 58 introduced by 
the blower 52 from an inlet 59 to the inside of the casing 
51 are reacted with ozone to be deodorized, and sterilized. 
Then the air is passed through the through holes 57 in 
the latalyst member 56. so that it is further deodorized 
and excess ozone is decomposed to discharge air 61 with 
reduced smelly components and free from ozone from the 
exit 60. Excess ozone is decomposed in the catalyst 
member 56. because ozone is harmful to a human body such, 
if present in a great amount, possibly attacking lungs, 
causing dazzling, giving stimulations to eyes. etc. 

However, in the conventional device 50 as described 
above, if the operation of the blower 52 is interrupted by 
means of troubles or wire disconnections, since ozone 
generated between the electrodes 53 and 5^ does not flow 
into the through holes 57. it is not decomposed but may 
diffuse through the inlet 59 or the exit 60 to the outside 
of the casing 51 to bring about a safety problem. 

Further, since an ozone generation device comprising 
the electrodes 53. 54 and the high voltage power voltage 55, 
and the catalyst member 56 are disposed separately, a large 
installation space is required, which is not suitable to 
those devices of narrow space such as a refrigerator, etc. 
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cone decomposing effects are p ^^^^^^^^ 

since the catalyst me«.ber 56 has a high 

^ «nslble to contaminations with moistures or oils. 

and sensible to co surface 

well as dusts such as tobacco smoHes. Then. 

K . S6 is covered with contaminations. 
^ 4.v,o catalyst member 5© l^ covei-c 
of the catalys deodorizing or decompo- 

^Tl the oroblem that tne ucw 
it results in the p ^^^^^^ ^^^^33 

. - ^rriciency Is reduced to leave o 
sing efficiency effective 
ozone as it is. In such a case, there 1 

for reactivating the catalyst member 56 m 

:: ron: .... . ... 3^ - « 

.eplace. rres. on every co.ta™ina«on. 

Xn or .n, ro«so.n. ^ .no p..or a«. 

„t of the P""" invention to provide a 
1. 1, an o„Jeot of the P 
compact sterilising and deodorl.mg 

, t or the present Invention 1= to provide 
mother oh,eot or the P ^^^^^^^^^^ 

. ^'''li: t or o.one ror a long period 

effect and decomposing eiieu 

Lrhe . 

sterlll.ln. and deodorizing device acoordlns t= 



of time 



..e present invention =»prl,es a plurality of hon.yco..- 

K01.S and connected In cascade a. a predetermined .ap 
eacn otner. a cover n,e«ter Tor tightly sealln. the peri- 
phery or .aps between opposing surrace, or adjacent 
catalyst »en,bers and electrodes disposed for applying 
a high voltage 1= applied between the opposing surraces 

in the present Invention with the roregolng constitu- 
tion air to be treated is at rirst deodorized «h,n it is 
.ass^d through the through holes or the rirst catalyst 
member. Then, corona discharge Is Induced hy a high 
voltage applied between the electrodes disposed between 
t.e opposing surraces or the catalyst msmbers to generate 
o.one. by which the air passed through the through holes 

.,4, -terillzed and deodorized, 
or the rirst catalyst member is sterilize 

Pu^ther. Odor, are removed and excess ozone is decomposed 
.y the catalyst In the through holes or the downstream 

catalyst members. 

I„ a case «here the device comprises three or more 
catalyst members, such operation and processing are 

repeated In the same way. 

The device according to the present invention is 
.ppllcable both to a constitution in which air is caused 
„ now into the through holes In the catalyst member by 
utilizing spontaneous convection, and , constitution 
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having a blower. Even In a case If the air stream should 
be interrupted due to troubles of a blower, etc. and ozone 
18 generated continuously between the electrodes, since 
ozone is decomposed between the catalyst members on both 
sides, ozone can be prevented from external discharging. 
In a-furthe" eMnhodlment, the present invention provides a 
deodorizins and sterilizinK device which comprises a plurality 
of honeycomb-Shape catalyst members each having a plurality 
of through holes and connected in cascade at a predeter- 
mined gap to each other, a cover member for tightly sealing 
the periphery of gaps between opposing surfaces of adjacent 
catalyst members and electrodes disposed for applying a 
high voltage is applied between the opposing surfaces and 
used for deodorization and sterilization, in which each of 
the catalyst members is made of material having comparable 
electroconductlvity substantially identical with that of 
the electrode, so that corona is discharged between the 
through holes of the catalyst member as well as between 

the electrodes. 

With the device according to the present invention 
having the foregoing constitution, ozone is generated 
between the electrodes disposed to each of the catalyst 
members and used for deodorization and sterilization and. 
Since corona is discharged also between the through holes 
of the catalyst member and electrons and ions formed by 
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the corona discharge Impinge against the surface along 
the through holes of the catalyst member, contaminations 

deoosited on the surface are repelled. 

For a better understanding of the present Invention and to show 

how the same may be carried into effect, reference will now be made . 
bv w«v of exampie, to the accompanying drawings in which s- 
■ Fig 1 is a perspective view illustrating a preferred 
embodiment of a sterilizing and deodorizing device according 
to the present invention; 

Fig. 2 is a cross sectional view of the device shown 

in Fig. 1; 

Fig 3 is a graph illustrating the change of the amount 
Of ozone lealced upon stopping of a blower in the conventional 
device and the device according to the present invention; 

Fig. Ma) is a cross sectional view of another embodi- 
„.ent of the device according to the present invention; and 

Fig. Mb) is an explanatory view for the operation of 

the device; 

Fig. 5 is a cross sectional view illustrating the 
state of testing the effect of the preferred embodiment. 
Fig. 6 is a graph illustrating the result of the 

test; 

Fig. 7 is a cross sectional view showing a further 
embodiment of the device according to the present 
invention; 

Fig. 8 is a perspective view illustrating a state of 



mounting the device; 

Fig 9 is a cross sectional view of a still further 
embodiment of the device according to the present inven- 
tion; and 

Fig. 10 is a cross sectional view of a conventional 
device • 

• The preferred embodiments of the present Invention will be 
described by reference to Figs. 1 to 3. 



Example 1 

Pig. 1 and Pis. 2 are. respectively, a perspective 
view a cross sectional vle« Tor one embodiment of a 
sterilising and deodorizing device 1 according to the 
present invention. In th. figures, catalyst members 12. 
13 each having a plurality of through holes 7 ar. prepared, 
.s described above, from material having a catalytic effect 
by means of sintering, etc. or depositing a catalyst to 
.he im^er surface of the through holes 7 by means of flame 
spraying or coating. The catalyst usable herein may com- 
prise SiO, as the main ingrsdient mixed with MnO, or TiOj. 
or insulating material such a, activated carbon, but the 
catalyst used in the present Invention is not limited only 



thereto. 
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The catalyst members 12 and 13 are disposed at an 
appropriate gap G and electrodes 15 made of copper 
alloy, silver or aluminum are Integrally formed to the 
opposing surfaces of both of the members by means of 
flame spraying, and the electrode surface Is coated with 
insulation material 16 such as a resin or varnish. The 
respective electrodes U and 15 are connected by way of. 
Wires 17 and l8 to the output terminal of the high voltage 
power source 5 respectively. A cover 20 is attached to 
abutting ends of the catalyst members 12. 13 so that the 
periphery around the gap 19 between the catalyst members 
12 and 13 is tightly Closed. The cover 20 is a cylindrical 
form made of Insulating material such as a resin and. if 
required, secured at the both ends of the cover 20 to the 
catalyst members 12 and 13 by means of adhesives. In this 
embodiment, the catalyst (12 or 13) has length A of 13 mm. 
width B of 60 mm and height H of 30 mm. Further, the gap 
19 (G) is 1 mm - 10 mm and the through hole 7 has about 
0.5 mm to 1.0 mm of diameter (in the case of a circular 
hole) or orthogonal diameter (in the case of a polygonal 
hole), but the invention is not restricted to such a size 
Tor each of the portions. 

in this constitution, air 8 to be treated is intro- 
duced by the blower 2 into the through holes 7 of the 
catalyst member 12 and deodorized upon passing through 
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the through hoxes 7 due to the contact of the smelly 
components with the catalyst. On the other hand, corona 
is discharged due to a high voltage applied between the 
electrodes 14 and 15 from the high power voltage power 
source 5 to generate ozone, which sterilizes and deodorlxee 
the air 8 as it passes through the through holes 7 of the 
catalyst member 12. Further, the air is deodorized and 
excess ozone is decomposed by the catalyst in the through 
holes 7 IS the adjacent catalyst member 13 through which . 
the air is passed subsequent. 

Fig. 3 shows a change of ozone concentration with lapse 
or time at the outside of a casing when the conventional 
device 50 a. ehown in Fig. 10 or the embodiment 1 of the 
present invention is placed in a test chamber and ozone 
is continuously generated by the high voltage power source 
5 after interrupting the operation of the blower 2 (casing 
is not Shown in Figs. 1 and 2). In the conventional 
device 50. the ozone concentration is gradually Increased, 
on the other hand, in the case of the device 1 according 
to the present invention, the ozone concentration shows no 
substantial increase and leakage of ozone was not observed 
even after elapse of .0 min. Accordingly. If the operation 
or the blower 2 should be Interrupted by some or other 
reasons, ozone leakage is not caused. Further. In the 
device 1 according to the present embodiment, air can be 
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caused to rio« through «n. through hole T al- W utilizing 
a spontaneous convection formed at the Inside of a refri- 
gerating ch»nber. etc. Also In this case. If the direction 
Of the air stream Is reversed by some or other reason, 
oxone does not leaK to ensure a safety state. Accordingly, 
a sterilizing and deodorizing device not requiring the 
hlower 2 can he realized and. for example, a c.ll-aotuated 

device Is provided. 

in the deodorizing end sterilizing device 1 as detailed 
above, since the ozone generation section is in communica- 
tion With the outside Of the sterilizing end deodorizing 
section only by way of the through holes in the catalyst 
member. If the stream of air to be treated la eliminated 
due to interruption of the blower, etc. generated ozone is 
always passed through the through holes In the catalyst 
member and decomposed. Accordingly, leakage of ozone to 
the outside or the sterilizing and deodorizing region can 

prevented to improve the safety. Further, since the 
electrodes are combined with the catalyst member, etc. 
a compact sterilizing and deodorizing device can be 
obtained . 

Description is to be made for another embodiment of 
the present invention referring to Figs. 4 to 6. 

in a deodorizing and sterilizing device lA shown in 
Fig 4(a). components having identical functions with 



,H device 1 sho«» in Flss. 1 2 
tnoee in the device ^„„iptlons therefor 

.an>e reference numerals end detaUed 

are omitted. 

^"""^"■^ ^ . ^.riiizing device lA shown In Fig. 

comprises noneyco..- shaped cataiy 
,3. each havln. a plurality of through holes 
device 1 described above. 

19A 13A are made or material 
The catalyst members 12A. 13A ^ ..^^ ^^^^ U.at 

H.tantial3y identical electroconductlvity 
navin. an ial . ^^^^^^^^^^ ^^^^^^^ 

^^Talel era It ^ 30 .n. preferably, less than 3 K.. 
end races ^ „ade 

The catalyst members 12A. i:}*^ • 

Lie electroconductlv, material ,uch a. metal 
rer „ «ith activated 

po-der mixed «lth SIO « a J^^^^^^ „..ed 

carbon, or honeycomb-like eleo 

«lth TlOj. MnOj. etc. 

j-= i» 15 made of copper alloy, siive 
Electrodes . 15 epraytng, 
axummum are Integrally formed 

etc. to the opposing surfaces of t e cataly ^ 

««,onr as forming a gap v«i 
,3. at such an ^^^^^ „,,e of a realn 

. mm, and — the alec- 

or ceramic is coated to tne s 

trodes and 15- 
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A, a coos.ltuclona of the device lA are the .em. a. 
tho« in the de»lc. 1 shown In Figs. 1 ani a. 

Description »11X then be mad. to the operation of the 
device 1 havlns th. foregoing conetltu.lon while also 
referring to Fig. Mb). Fig. 5 «><! Fig. 6. 

Air 8 to be treated Is Introduced by me«.s of the 
blower 2 into the through holes 7 of the catalyst member 
12A and the smelly component, are deodorized upon passing 
through the through holes 7 being In contact with the 
catalyst, on the other hand, corona Is discharged due to 
the high voltage applied between the electrode, » and 15 
from the high voltage power source 5 to generate o.one. 
The air 8 passed through the through holes 7 In the cata- 
lyst member 12A Is sterilized and deodorized by ozone. 
Further, air Is deodorized and excess ozone Is decomposed 
hy the catalyst In th. through hol.s 7 of th. catalyst 
member 13 disposed at the downstream. 

I„ addition to the generation of ozone by the elec- 
trode. U and 15 as described above, corona Is discharged 
also on the surface 7a facing the through holes 7 of the 
catalyst member as shown In an enlarged view of Fig. 
,(a) Streams of electron or Ion. caused by the corona 
discharge repel contaminants such as moistures or oils 
deposited to the surface 7a. The repelled contaminant, 
are carried on the stream of air 8 and discharged to the 
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^ 1 ' The situation is quite the same 

outside of the device 1. The siuua 

also in the catalyst member 13A. 

P,, 5 Shows a test device for testing the effect of 
removing contaminants in the deodorizing device 1. while 
6 is a graph illustrating the result of the test 
in the test device shown in Fig. 5. an aqueous 30% 
solution of trimethylamine 36 and. the catalyst members 

, 4-«,«r?oo iU 15 and the cover 
UA, 13* attached with th. electrode. U. « 

^ 4 1 A »re Dlaced In a box-ime 
20 or the deodorizing device lA are pl 

, . ,.=..1 110 and the catalyst members 12A, 13* 
tightly sealed vessel no, ana 

. the 30* acueous solution of trimethyl- 

are Impregnated with the 30J a, 

3.. *rter drying In air. a high voltage with a pea. 
value or 9 to 10 (KV) Is applied to the electrodes 1. end 
15 rrom the high voltage power source 5. 

A test result In a case of applying the high voltage 
,s Shown as the characteristic, (A) represented by full 
circles. While a test result In a case of not applying the 
^g. voltage IS Shown as the characteristic (B, represented 
by blank circle. In Fig. S respectively. 

I„ Fig. 6. the abscissa shows time T (mln) while the 
ordinate shows the value Tor the concentration ,r trlmethyl- 
amine 3S In the tightly sealed 1 « a. meaaured by gas 

chromatography. ^^t^^ 
A, apparent from Fig. 6. the concentration Is settled 
to a constant value oC 300 ppm arter elapse of 100 (mln). 
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slace dissociation of trimethyla^lne adsorbed «.d re- 

.dsorptlon thereof are equilibrated. 

O. the other h«.d. the characteristic (A), ror the 
state m »hl=h corona discharge occurs by the application 
or the hlsh voltase shows a tendency that the concentra- 
«on measured Tor trl.ethylan,lne sradually Increase, -1th 

elapse of time T. 

This IS due to the fact that the an^unt of trln-ethyl- 
amlne driven out by electric discharge rro. the surrace or 
.He catalyst 1. greater than the adsorbed 
.Hat the errect or removing trl.ethyla»lne adsorbed to 
surrace 7a racln. the through holes 7 or the catalyst 
members 12A, 13A Is remarkable. 

Xn the deodorizing and sterilizing device lA as de, 
crlbed above specirically. It Is possible to attain a 
deodorizing errect for the smelly components due to the 

^«4«o' #»rrect of excess ozone 
generation or ozone and decomposing effect o 

^ to induce corona discharge aleo In the through hole, 
or the catalyst member due to the Improvement for the 
material of the catalyst member. It Is. sccordlngly 
possible to provide a deodorizing end sterilizing device 
,..,„g an excellent erfect, for removing contaminant, and 
oepable of maintaining the foregoing- effect, over a long 

period of time. 
Example 3 

A further embodiment of the present invention will be 



explained next referring to Fig. 7. 

Xn a deodorizing and sterilizing device 35 shown in 
p,, T. catalyst .e..ers 21 through 2. each having a 

H hoieg 7 m the same constitution as 
plurality of through holes 7 m tn 

19 1"^ are connected m 
that or the catalyst members 12, 15 a 

r= 1 .a=n otne. .ean, or ...Ht^V seaXin. covers 

lo.. . eaon a. a P«.=«™.ne. saP. an. e.ec..o.ee 
as .ncous. 33 ro. appiyin. a voX«s. rro» a nish 
voltage power soa.ce 5 are disposed to the opposing eur 
or each or t.c catalyst ™e™..rs .1 through 3. res- 

'"^Tlll'ln the deodorizing and sterilizing device 35. 
..e sa.. runctlon and err.ct as those in th, sterilizing 

deodorizing device 1 can h, provided. Xn addition 
1 cross sectional area ror each ot the catalyst »-e«hers 
Tthrough . can .e red. d d the .^^^^^^^^^^^^^^ 
can he ..ountsd. ror example, at a corner 
3,. etc. without trouble as shown In Fig. 8. ^ 

^ t?4«. ft an air stream by 
or a vertical type as shown in Fig. 8. an 

utilized but the device may 
spontaneous convection can be utilized 

. ,-,nv with a blower being disposed, 
be disposed horizontally with 

Example 4 

p,, 9 Shows a still rurther embodiment or the present 
• xnven.lo:. Xn the deodorizing device - 

eatalys. .e.bcrs , '.3 reduced In the size bo.h In he 
Xength and the width are disposed opposed to each other 
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. r the catalyst members 12. 13 of the deodorizing 
^etead of the cataly 

.evlce 1. electrodes 1 4a 1 

A >-.ces of the catalyst members 12, -} y 
end races or ^^^^^^ „a 

,.,o «ith the deodorizing device .5. ^^^^ 

r .tlon as those In the deodorizing device 

:::: 1 .e obtamed and the entire size Is reduced to 

_ - rttrisTt'restrlcted only to the roregolng 
embodrerb— s modl.catlons are ..slble .Ithln 

regrrollments. electrodes are disposed 
M to thl catalyst members, but the electrodes are 
integrally " - J^^^ member. Further, 

not necessarily IntegraT^e 

..e electrode can be attached not to the end 
catalyst member but to the cover. 



CLAIMS ; 

1. A deodorizing and sterilizing device comprlalng a 
plurality of honeycomb shape catalyst members each having 
a plur;allty or through holes and disposed In cascade at a 
gap with each other, a cover for tightly sealing the 
periphery of the gap between each of the opposing surfaces 
of the adjacent catalyst members, and electrodes disposed 
between the opposing surfaces of said catalyst members for • 
applying a high voltage. 

2. A deodorizing and sterilizing device comprising a 

plurality of catalyst members each having a plurality of 
through holes, equipped with electrodes and disposed at 
a gap to each other and a cover for tightly sealing the 
periphery between the opposed surfaces of the adjacent 
catalyst members in which a high voltage Is applied to each 
of said electrodes and generate ozone by corona discharge 
between each of said electrodes for deodorlzation, wherein 
each of said catalyst members Is made of material having 
electroconductlvlty substantially Identical with that of 
said electrodes, so that corona discharge is formed between 
the opposing inner walls of the through holes in the 
catalyst members as well as between the electrodes. 
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3. A deodorlams and sterilialns device as defined in 
claim 2. Wherein the electrodes are disposed to the opposing 
surfaces of the catalyst members covered with said cover. 

4. A deodorizing and sterilizing device as defined In ' 
claim 2. wherein the electrodes are disposed to the outer 
ends of each of said catalyst members. 

5. A deodorizing and sterilizing device substantially 
as hereinbefore described with reference to or as shown in 
the accompanying drawings. 
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